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(54) SOLDER BALL TRANSFER APPARATUS AND SOLDER BALL SUCTION METHOD 

(57)Abstract: 

PURPOSE: To restrict transfer errors for solder balls. 
CONSTITUTION: This apparatus comprises a positioning 
table A for positioning a work 17, a ball pool B for holding 
many solder balls 19, a suction hole 26a, a suction head C 
which sucks solder balls 19 from the ball pool B and removes 
the solder balls 19 and puts the solder balls 19 to the work 
17 and moving means D for moving the suction head C 
between the ball pool B and the work 17, and the suction 
head C is relatively moved to the ball pool B during suction. 



n 2 3 

w 32 




LEGAL STATUS 

[Date of request for examination] 1 3.1 1 .1 998 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 3 1 52077 

[Date of registration] 26.01 .2001 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 

decision of rejection] , AVOilOblS C©PY 

[Date of extinction of right] ijKMi V-B 



http://www1 .ipdl.jpo.go.jp/PA1/result/detail/main/wAAAa05938DA408064944P1 .htm 2002/05/30 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] The positioning table which positions a work, and ball **** which contains many solder 
balls, suction which adsorbs the aforementioned ball ****** solder ball and holds it — with the 
adsorption head which is equipped with two or more holes, carries out the desorption of the solder 
ball, and carries a solder ball in a work ******** of the solder ball characterized by having a move 
means to move the aforementioned adsorption head between the aforementioned ball **** and a 
work, and the relative-displacement means to which the aforementioned adsorption head and the 
aforementioned ball **** are horizontally moved relatively in case the aforementioned adsorption 
head adsorbs a solder ball. 

[Claim 2] The aforementioned ball **** is ******** of the solder ball of the claim 1 publication 
characterized by having a Fukiage means to supply gas from a lower part and to make a solder ball 
float. 

[Claim 3] ******** of the solder ball of the claim 1 publication which equips the aforementioned ball 
**** with the gas blow-off means which blows off gas intermittently. 

[Claim 4] the process which gas blows off [ process ] to ball **** which contains many solder balls, 
and makes a solder ball float, and suction which adsorb a solder ball in the aforementioned ball **** - 
- the adsorption technique of the solder ball characterized by to include the process to which the 
adsorption head equipped with the hole drops, the process to which the aforementioned adsorption 
head moves relatively horizontally to the aforementioned ball ****, and the process which raise 
[ aforementioned / ball ****** ] the aforementioned adsorption head 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] this invention relates to ******** of the solder ball which ****s a solder ball 
to a work (electronic parts, such as a substrate or a ball grid array), and the adsorption technique of 
a solder ball. 
[0002] 

[Prior art] ******** of the solder ball which bundles up two or more solder balls to works, such as 
electronic parts and a substrate, and adsorbs and ****s them to them is put in practical use in 
recent years. Drawing 6 is explanatory drawing of ******** of the conventional solder ball of 
operation. 

[0003] One is ball **** which contains many solder balls 2 among drawing 6 , and opening of the 
upper part is carried out so that the adsorption head 3 can go in and out. here, the adsorption head 3 
adsorbs two or more solder balls 2 at once, and can be ****ed to a work — ; as — suction of plurality 
[ inferior surface of tongue ] — a hole — it has 3a and one suction — a hole — 3a is designed on 
the assumption that one solder ball 2 is originally adsorbed 
[0004] 

[Object of the Invention] However, while the adsorption head 3 pushes the solder ball 2 in fact, in 
order to down into ball **** 1, as it is shown in drawing 6 that the solder ball 2 adheres to the base 
of the adsorption head 3 **** — one suction — a hole — when two or more solder balls 2 condense 
to 3a, it may adsorb in the shape of a fringe and the solder ball 2 was ****ed to the work as it is, 
there was a trouble of carrying the solder ball 2 in an unnecessary part 

[0005] Then, this invention aims at offering ******** of the solder ball which can **** the solder ball 

of the required number certainly, and the adsorption technique of a solder ball. 

[0006] 

[The means for solving a technical problem] The positioning table on which ******** of the solder 
ball of this invention positions a work, ball **** which contains many solder balls, and suction which 
adsorbs a ball ****** solder ball and holds it — with the adsorption head which is equipped with two 
or more holes, carries out the desorption of the solder ball, and carries a solder ball in a work It has a 
move means to move an adsorption head between ball **** and a work, and the relative- 
displacement means to which an adsorption head and ball **** are horizontally moved relatively in 
case an adsorption head adsorbs a solder ball. 
[0007] 

[Operation] In case an adsorption head adsorbs a ball ****** solder ball, a relative-displacement 
means is operated and an adsorption head and ball **** are made horizontally displaced relatively by 
the above-mentioned configuration, here — suction — although the solder ball currently most 
strongly adsorbed to a hole moves with an adsorption head — suction — with the ball in ball ****, 
the solder ball adhering to the base of the solder ball condensed in the shape of a fringe around a 
hole or an adsorption head moves relatively horizontally to an adsorption head, and separates from 
the base of an adsorption head an adsorption head is gone up after that — making — suction — only 
the solder ball attracted by the hole is taken out from ball ****, and is ****ed to a work 
[0008] 
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[Example] Next, the example of this invention is explained, referring to a drawing. The front view of 
******** of a solder ball [ in one example of this invention in drawing 1 ], drawin g 2 , - drawing 5 are 
explanatory drawings of ******** of the solder ball in one example of this invention of operation. 
[0009] In drawing 1 , positioning table A is prepared on the pedestal 1 1 . Among these, Y table which 
drives 12 by the Y motor 13, X table which drives 14 by the X motor 15, and 16 are electrode holders 
which are formed on the X table 14 and hold a work 17. That is, a work 17 is positioned by operating 
the X motor 15 and the Y motor 13 in a predetermined position. 

[0010] Moreover, ball **** B is ****ed beside positioning table A. Among these, opening of the upper 
part is carried out, 18 is a ball case which contains two or more solder balls 19 in the shape of a 
multilayer inside, and air hole 18a of a minor diameter has opened it in the inferior surface of tongue 
of the ball case 1 8 rather than the solder ball 1 9. 20 is a sheath which surrounds the ball case 1 8 
from an outside and internal space S ****s to air hole 1 8a. Fukiage means E is connected to the 
lower part of internal space S of a sheath 20. Among these, the blower from which 22 blows off inert 
gas (for example, N2 gas) or a dry air, and 21 are bulbs which open and close the path of the gas by 
which a blower 22 blows off. If a blower 22 is operated here and a bulb 21 is opened, through internal 
space S and air hole 18a, gas will pass the layer of the solder ball 19 and will be emitted upwards. In 
this example, since Fukiage means E was prepared, by sending gas into the layer of the solder ball 19, 
gas is made to intervene between the solder balls 19, and the status that the solder ball 19 floated 
microscopically can be generated. In case the head mainframe 26 is made to insert into the solder 
ball 19 by this so that it may mention later, the solder ball 19 can escape, without the force with the 
periphery of the head mainframe 26 impossible for acting. Even if it inserts the head mainframe 26 as 
a result, the solder ball 19 does not deform, moreover, the status that are not as a lump which 
consists of two or more solder balls 19, and one solder ball [ one ] 19 was separated since the 
adjoining solder ball 19 was prevented from condensing — it can be dealt with — the solder ball 19 - 
- suction — a hole — it has become that it is easy to make a one for one correspond to 26a In 
addition, since the bulb 21 was formed, gas can be blown off only when required, the futility of the 
consumption of gas can be eliminated, and the layer of the solder ball 19 can be made to fluidize 
efficiently. 

[001 1] C is an adsorption head which ****s the solder ball 19, among these 26 is the head mainframe 
connected to the aspirator 24 through piping 25 by the interior being a cavity, suction corresponding 
to arrangement of the solder ball 19 which should **** to a work 17 on the inferior surface of tongue 
of the head mainframe 26, and the number — a hole — 26a (refer to drawing 2 ) ha6 opened 30 is the 
support block which the head mainframe 26 fixed in the lower part. 

[0012] D is a move means to carry out the both-way move of between ball **** B and the works 17 
for adsorption head C. Among these, the support frame to which 31 extends in the orientation of Y, 
the feed screw with which 32 is ****ed by the support frame 31, and 33 are Y motors made to rotate 
a feed screw 32. Although 34 is not illustrating, the move plate which equipped the rear face with the 
nut section which ****s to a feed screw 32, and 35 are the perpendicular guide rails prepared in the 
move plate 34, and the above-mentioned support block 30 is ****ing them free [ a slide ] to the 
guide rail 35. The perpendicular feed screw with which 36 was ****ed by the move plate 34, Z motor 
which 37 makes rotate a feed screw 36, and 38 are the delivery nut sections which **** to a feed 
screw 36 and were fixed to the support block 30. That is, by driving the Z motor 37, adsorption head 
C can be made to be able to fluctuate and adsorption head C can be moved to the drawin g 1 
longitudinal direction by driving the Y motor 33. Moreover, the Y motor 33, the feed screw 32, and the 
above-mentioned nut section are made to hold an additional post of a role of a relative-displacement 
means in this example. That is, when the head mainframe 26 is in the layer of the solder ball 19, the 
head mainframe 26 is made displaced relatively to ball **** B by operating the Y motor 33 by turns 
[ right reverse ]. Of course, this invention is not limited to such a configuration, and apart from move 
means D, even if may establish a relative-displacement means, it makes the head mainframe 26 stand 
it still and it is made to carry out the both-way move of the ball **** B side, it does not interfere. 
[0013] Next, each process of the adsorption technique of the solder ball of this example is explained, 
referring to drawin g 2 - drawing 5 . In case the head mainframe 26 is dropped as the arrow head N1 
shows as first shown in drawing 2 , a bulb 21 is made open and space S and air hole 18a are minded, 
and it is ******** about-gas in the layer of the solder ball 19. Thereby, the solder ball 19 will be in 
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the status that it fluidizes and can move freely vertically and horizontally. 

[0014] Next, as shown in drawing 3 , the head mainframe 26 is dropped further and it inserts into the 
layer of the fluidized solder ball 19. At this time, almost all the solder ball 19 escapes to the periphery 
of the head mainframe 26, as the arrow head N2 shows. Moreover, the solder ball 19 of the right 
under of the head mainframe 26 will be depressed a little by the inferior surface of tongue of the head 
mainframe 26. At this time, some solder balls 19 adhere to the base of the head mainframe 26. If an 
insertion operation of the head mainframe 26 is completed, a bulb 21 will be closed and it will be made 
to suppress a useless gas consumption as much as possible. 

[0015] Next, the Y motor 33 is operated and the head mainframe 26 is made horizontally displaced 
relatively to the ball case 18 of ball **** B, as the arrow head N3 of drawing 4 shows, then, one 
suction — a hole — the inside of the solder ball 19 which was being condensed to 26a — suction — 
the solder ball 19 most strongly adsorbed to a hole — suction — a hole — only one sticks to the 
center section of 26a — having — suction — a hole — 26a is closed Consequently, the other solder 
balls 19 have suction canceled, moreover, suction — a hole — although the solder ball 19 by which 
26a is adsorbed moves horizontally with the adsorption head 26, a horizontal move is barred with 
other solder balls 19 in ball **** B f and the solder ball 19 adhering to the inferior surface of tongue of 
the adsorption head 26 separates from the part adhering to the base of the adsorption head 26 The 
solder ball 1 9 which had adhered as a result will be in the status that it does not adhere. 
[0016] subsequently, as the arrow head N4 of drawing 5 shows, the head mainframe 26 is gone up — 
making — suction — a hole — only the solder ball 19 by which 26a was adsorbed is taken out from 
ball **** B, and an adsorption operation is completed After carrying out a recognition operation of 
the adsorption condition of the next, for example, solder, ball 19, it will **** to a work 17. 
[0017] 

[Effect of the invention] The positioning table on which ******** of the solder ball of this invention 
positions a work, ball **** which contains many solder balls, and suction which adsorbs a ball ****** 
solder ball and holds it — with the adsorption head which is equipped with two or more holes, carries 
out the desorption of the solder ball, and carries a solder ball in a work Since it has a move means to 
move an adsorption head between ball **** and a work, and the relative-displacement means to 
which an adsorption head and ball **** are horizontally moved relatively in case an adsorption head 
adsorbs a solder ball a solder ball adheres to the base of an adsorption head — preventing — suction 
— only the solder ball of the required number by which the hole was adsorbed can be ****ed to a 
work at an authenticity 

[Translation done.] 
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Defects in the images include but are not limited to the items checked: 
BLACK BORDERS 

IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT OR DRAWING 
BLURRED OR DLLEGD3LE TEXT OR DRAWING 
SKEWED/SLANTED IMAGES 
COLOR OR BLACK AND WHITE PHOTOGRAPHS 
GRAY SCALE DOCUMENTS 
LINES OR MARKS ON ORIGINAL DOCUMENT 
REFERENCE (S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
OTHER: 



□ 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



